Epidemiological study of tooth brushing is essential to evaluate dental health of a country. Objective: To obtain data on tooth brushing frequency, time of day and duration from adults and children in Jakarta, Indonesia. Methods: Toothbrushes containing data loggers were distributed to 120 random families in Jakarta to record how many times a day, when and for how long subjects brushed their teeth. The families were each composed of a mother, father and two children aged between 6 and 15 years. Results: The mean brushing frequency of the population was 1.27 times per day. The majority of the tooth brushing (46%) was performed in the morning. The mean tooth brushing duration of this population was 57.29 seconds. The mothers' tooth brushing frequencies tended to be higher than that of the other family members, and the fathers tended to brush their teeth longer. Conclusion: Effective education aimed at increasing both the duration and frequency of tooth brushing from once to twice per day is urgently required in Indonesia.
INTRODUCTION
Dental health problems in Indonesia might be the result of a complex interrelation of factors. Socioeconomic disparity has created an imbalance in accessing dental care. 1 Recent reports have also described the high, unmet demand for and persistent inequality in dental care in Indonesia due to the dental work force shortage, as well as geographical and economic barriers. 2 A lack of commitment to preventive community-based dental health promotion might also be a factor. Prevention is still far from being appreciated within the community.
The Indonesian government has demonstrated its willingness to improve the nation's dental health by committing itself to the establishment of a universal health-care coverage system. However, it is also time to evaluate dental health programs that emphasize prevention.
Dental caries comprise one of the most prevalent infectious diseases in Indonesia. 3 Moreover, the unmet need for dental care is relatively high and is concentrated within the lower socioeconomic strata. 4 A recent study revealed that 72% of elderly individuals who lived in Jakarta had missing teeth without prosthetic replacement. 5 It can thus be established that Indonesia faces a high demand for providing dental health care programs to improve its citizens' dental health.
Very little information exists in the literature regarding tooth brushing behavior among Indonesians. As the capital city of Indonesia, Jakarta has a heterogeneous population hailing from numerous ethnicities and socioeconomic strata. This city could be considered as representative of the Indonesian population, and conducting a dental health study in Jakarta would likely represent Indonesia's dental health status. Epidemiological study of tooth brushing is essential to evaluate dental health. In essence, proper tooth brushing practice involve brushing teeth twice a day i.e. in the morning and at night, for at least two minutes each. However, this elementary behavior is not as widely and fully practiced as dentists and health organizations would like it to be, in order to achieve a basic health status worldwide. 6, 7 The aim of this study was to obtain data on tooth brushing frequency, time of day and duration in adults and children in Jakarta, Indonesia. This information will be used to design and evaluate behavior change programs in Indonesia to improve the country's dental health.
METHODS
Informed consent was obtained from each participant in the study. This study was conducted in compliance with the Declaration of Helsinki, principles of Good Clinical Practice and in accordance with applicable local laws. Ethical clearance was obtained from the Ethics Committee of the Faculty of Dentistry, University of Indonesia. One hundred and twenty families from various socioeconomic backgrounds and districts in Jakarta were randomly recruited for the study. The families were each composed of a father, mother and 2 children aged between 6 and 15 years, living in the same household. Families whose members had medical conditions that prevented them from brushing their teeth and those who shared toothbrushes were excluded.
All members of each family received a specially adapted toothbrush with a universal data logger inserted into the toothbrush handle. These loggers were deployed for a period of two weeks to record the frequency, time of day and duration for which subjects brushed their teeth. The families were instructed to use only the specially designed toothbrushes they were given for the study and to brush in their normal way at home. In addition, the existing toothbrushes were collected to prevent their use during the study period. The subjects used the provided toothbrush as part of their normal dental hygiene. Subjects were also instructed to use their normal toothpaste at home. Families were not told about the data logger located in the toothbrush until after the study completion. Once the study was complete, the families were asked to give permission for their data logger to be analyzed. After permission was granted, the data from the loggers were downloaded and used to calculate the tooth brushing frequency, time of day and duration for each individual.
RESULTS
Professional recommendations for individual dental hygiene mostly include tooth brushing at least twice daily, i.e. after breakfast and right before going to bed at night, for 2-3 minutes each. 8 This study evaluated whether habitual tooth brushing actually meets these standards. Uninstructed adults (n = 240) and their children (n=240) with habitual manual tooth brushing were given toothbrushes that recorded their brushing frequency, time and duration.
This study showed that only 12% of the population brushed their teeth twice daily, only 2% brushed their teeth for more than 2 minutes, and the majority of the tooth brushing (46%) was performed in the morning ( Table 1 ). The mean brushing frequency of the population was 1.27 times per day and the mean tooth brushing duration of this population was 57.29 seconds ( Table 2) . When appropriate brushing habits were defined as brushing at least twice daily for 120 seconds, none of the participants fulfilled all of the criteria, thus emphasizing the ongoing need for dental hygiene education and intervention.
The study revealed that mean daily tooth brushing frequency in the study population was below the recommended twice per day, and the frequency was in fact much closer to once per day. The mothers' tooth brushing frequencies tended to be higher than that of the other family members, and the fathers tended to brush their teeth longer (Table 3 ).
DISCUSSION
Tooth-brushing duration is an important variable for plaque removal efficacy. 9 This study revealed that the brushing duration among the study population is still inadequate compared with other reported studies. 10 Moreover, evidence supports the recommendation that tooth brushing with fluoride toothpaste should be practiced prior to going to bed. Salivary flow rates decrease during sleep, and the resultant reduction in buffering capacity increases the risk of caries. 11 However, the results of this study show that majority of the study population performs tooth brushing only early in the morning. This phenomenon could be explained by the fact that almost 90% of the Indonesian population is Muslim and therefore pray in the morning. Tooth brushing might be a habit before commencing morning prayers.
The population in this study tended to brush their teeth only once daily. This frequency is below the recommended tooth brushing frequency and even below the frequency reported from other countries where majority of the population, in all age groups, brush their teeth twice a day or more often. 12, 13 There is a great potential for improvement in tooth brushing habits, especially among children in Indonesia. Clinical trials have reported an association between brushing frequency and caries incidence. The caries incidence in subjects who brushed once a day was higher compared to those who brushed twice a day. 14 While these data should be interpreted with some caution because of the association between brushing frequency and other health indicators such as social class and sugar consumption, it seems appropriate to recommend brushing twice daily. Such behavior sustains elevated concentrations of fluoride in plaque where it can inhibit dissolution of tooth mineral by acid. 15 Brushing twice a day has been reported to significantly decreases the prevalence of caries compared to brushing only once per day. 16 Similar beneficial effects of brushing twice daily have also been found in terms of gingival health. 17 Despite this clear scientific evidence and the strong endorsement of twice daily brushing from the dental profession through bodies such as the WHO, the FDI and dental associations, significant population segments still only brush their teeth once a day. 18 Promoting twice daily brushing has received new impetus through the application of modern behavioral change theories. 19 Based on these initiatives, dental health promotion programs have been developed using a range of tools and communication media. Effective programming and evaluations in shifting tooth brushing frequency from once to twice a day are urgently required in Indonesia.
Frequency, time and duration of tooth brushing should be emphasized more in dental health education, especially in Indonesia. Systematic reviews reveal good evidence to show that brushing twice a day with a fluoride toothpaste is effective in preventing dental caries and that this brushing regimen also prevents gingivitis and periodontal breakdown. Moreover, cost effectiveness of good tooth brushing behavior for dental caries prevention has previously been proven. [20] [21] [22] We conclude that dental public health improvements remain a fundamental need in Indonesia and that there is an opportunity to address this need through changes in tooth brushing behavior.
This study performed in Jakarta, Indonesia, revealed that mean daily tooth brushing frequency in the study population of 120 families was below the recommended twice per day and below the recommended duration of 120 seconds. It is therefore necessary for all dental and general health practitioners, public health workers and the oral care industry to address this issue together and to reach out to those who do not normally seek oral health care to help them brush effectively twice a day.
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